Clinical outcomes after a hospital discharge are poorly defined for patients receiving maintenance in-center (outpatient) hemodialysis. To describe the proportion and characteristics of these patients who are rehospitalized, visit an emergency department, or die within 30 days after discharge from an acute hospitalization, we conducted a population-based study of all adult patients receiving maintenance in-center hemodialysis who were discharged between January 1, 2003, and December 31, 2011, from 157 acute care hospitals in Ontario, Canada. For patients with more than one hospitalization, we randomly selected a single hospitalization as the index hospitalization. Of the 11,177 patients included in the final cohort, 1926 (17%) were rehospitalized, 2971 (27%) were treated in the emergency department, and 840 (7.5%) died within 30 days of discharge. Complications of type 2 diabetes mellitus were the most common reason for rehospitalization, whereas heart failure was the most common reason for an emergency department visit. In multivariable analysis using a cause-specific Cox proportional hazards model, the following characteristics were associated with 30-day rehospitalization: older age, the number of hospital admissions in the preceding 6 months, the number of emergency department visits in the preceding 6 months, higher Charlson comorbidity index score, and the receipt of mechanical ventilation during the index hospitalization. Thus, a large proportion of patients receiving maintenance in-center hemodialysis will be readmitted or visit an emergency room within 30 days of an acute hospitalization. A focus on improving care transitions from the inpatient setting to the outpatient dialysis unit may improve outcomes and reduce healthcare costs.
use after discharge, including multimorbidity, complex medication regimens, and frequently a distinct care team in the hospital and outpatient setting that may lead to disjointed care. 4, 6 Despite this, relatively little is known about discharge outcomes after hospitalization for patients receiving maintenance in-center hemodialysis. 4, 7 Consequently, clinicians and policy makers do not have a fully accurate representation of healthcare resource use of this vulnerable patient group in the period after hospital discharge. Without a clear understanding of the barriers to care transition and the costs thereof, policymakers are less able to develop policies aiming to improve outcomes while controlling costs.
The universal healthcare system in Ontario, Canada, with well recorded health service information, provided a unique opportunity to study the acute care resource use of patients receiving maintenance hemodialysis across 35 outpatient dialysis centers in the 30 days after hospital discharge. Accordingly, we used population-based, linked healthcare databases to identify patients who were discharged from acute care hospitals to determine the proportion of discharges that are followed by a rehospitalization and emergency department visit within 30 days of hospital discharge. We also aimed to determine the clinical diagnoses leading to rehospitalization and emergency department visits, and to identify predictors of rehospitalization within 30 days.
RESULTS

Patient Characteristics
Between 2003 and 2011, 15,248 patients receiving maintenance in-center hemodialysis were hospitalized 60,510 times. Of these 15,248 patients, 11,177 (78%) patients were included in the final cohort (only one hospitalization was counted per patient) ( Figure 1 ).
The mean age of the cohort was 66 years, approximately 42% of patients were women, and 93% lived in the community (as opposed to a chronic care facility, rehabilitation facility, or nursing home). More than one half of patients (54%) had at least one hospitalization in the 6 months before their index hospitalization, whereas 92% had visited the emergency department during this period. Over 90% of patients had hypertension, 68% had coronary artery disease, and 62% had diabetes. The median Charlson index score for the cohort was 4 (interquartile range [IQR], [3] [4] [5] [6] . The mean time on dialysis for the cohort was 3.2 (SD 4.3) years.
The median length of stay for the index hospitalization was 5 days (IQR, 2-10 days) and 5% of patients received mechanical ventilation during the index hospitalization. Sixty percent of patients were admitted to the same hospital as their dialysis unit. Almost 85% of patients were discharged to their home after the index hospitalization, and almost 7% were discharged to nursing homes (Table 1) .
Patients who were hospitalized within 6 months of their index hospitalization had a higher mean number of emergency department visits (3.0 versus 1.6) in the 6 months before their index hospitalization compared with those who were not hospitalized. They also had a higher proportion of congestive heart failure (60.3% versus 48.4%), coronary artery disease (71.6% versus 63.6%), and a higher median Charlson score (5 versus 4) ( Table 1) .
Thirty-Day Emergency Department Visits, Rehospitalizations, and Deaths More than one in four (27%) patients receiving maintenance in-center hemodialysis visited an emergency department in the 30 days after their index hospitalization. Of these visits, 46% resulted in a rehospitalization and 52% resulted in discharge from the emergency department (treat-and-release visit), with the other 2% having died in the emergency department. The median number of days between the date of discharge and the emergency department visit was 11 days (IQR, 5-19 days). Seventy-four percent of patients receiving maintenance incenter hemodialysis visited the emergency department at the same hospital from which they were discharged, and almost 50% visited the emergency department of the hospital where they regularly received dialysis. Approximately 8% of emergency department visits were for the same reason as the index hospitalization. The most common diagnoses for a visit to the emergency department were heart failure (4.4%), followed by throat and chest pain (4.2%), and abdominal pain (3.7%) ( Table 2 ).
In the 30 days after the index hospitalization, 1926 (17.2%) patients receiving maintenance in-center hemodialysis were rehospitalized. The median number of days between the discharge date and the rehospitalization date was 11 (IQR, (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) . More than four in five (1567 patients or 81%) who were rehospitalized were admitted to the same hospital as their index hospitalization. The five most common rehospitalization diagnoses included complications related to type 2 diabetes mellitus (6.3%), heart failure (5.6%), septicemia (5.2%), acute myocardial infarction (3.6%), and complications related to cardiac and vascular prosthetic devices (3.4%). Interestingly, .80% of rehospitalizations were in a distinct diagnostic category compared with the initial hospitalization ( Table 2 ).
In the 30 days after hospital discharge, 840 (7.5%) patients died.
Predictors of Rehospitalization
In multivariable analysis using a cause-specific hazard model, older age (adjusted hazard ratio [aHR], 1.07; 95% confidence interval [95% CI], 1.04 to 1.11 per decade), the number of prior hospital admissions in the preceding 6 months (aHR, 1.13; 95% CI, 1.09 to 1.17 per hospitalization), the number of prior emergency department visits in the past 6 months (aHR, 1.03; 95% CI, 1.02 to 1.04 per visit), higher Charlson comorbidity index score (aHR, 1.08; 95% CI, 1.06 to 1.11 per unit), and the receipt of mechanical ventilation during the index hospitalization (aHR, 1.33; 95% CI, 1.09 to 1.61) were significantly associated with an increase in the rate of 30-day rehospitalization (single hospitalization, randomly chosen). Being discharged to complex continuing care after the index hospitalization (aHR, 0.56; 95% CI, 0.44 to 0.72) was significantly associated with a lower risk for 30-day rehospitalization (Table 3) .
When repeat hospitalization events were accounted for, the number of prior hospital admissions in the preceding 6 months (aHR, 1.13; 95% CI, 1.12 to 1.15 per hospitalization), the number of prior emergency department visits in the past 6 months (aHR, 1.03; 95% CI, 1.02 to 1.04 per visit), and a higher Charlson comorbidity index score (aHR, 1.06; 95% CI, 1.04 to 1.07 per unit) were associated with an increased risk of 30-day rehospitalization. Discharge to complex continuing care (aHR, 0.62; 95% CI, 0.53 to 0.73) was significantly associated with a lower risk for 30-day rehospitalization (Table 4) .
DISCUSSION
Almost one half of patients receiving maintenance in-center hemodialysis who survive an acute medical hospitalization visit the emergency department or are rehospitalized in the 30-day period after discharge. This proportion is almost twice that of the general Canadian population and reflects the disease burden of patients receiving hemodialysis, and their vulnerability to recurrent illness. 8 A minority of rehospitalizations and emergency department visits were for similar reasons as the initial hospitalization, suggesting that other, less immediate medical issues might have been inadequately addressed on the initial hospital stay (e.g., subclinical heart failure in a patient hospitalized for vascular access infection).
Investigators in the United States have previously studied the acute care resource use of patients receiving hemodialysis in the period after hospital discharge, focusing solely on 30-day rehospitalizations. 4 Our study extends the knowledge of posthospitalization healthcare use in patients receiving maintenance in-center hemodialysis by also considering emergency department visits.
The US Renal Data System (USRDS) reported that 36% of discharges from an allcause hospitalization were followed by a rehospitalization within 30 days in hemodialysis recipients. 4 By contrast, our study found that in Ontario, Canada, patients receiving maintenance in-center hemodialysis are roughly one half as likely to be rehospitalized relative to patients in the United States. This difference may be attributable to variation in the provision of dialysis care and reimbursement policies between units in Ontario and the United States, as well as differences in the study cohorts. Specifically, in Ontario, dialysis units are not-for-profit units and are mostly located within a hospital setting. They are also staffed primarily by registered nurses, and consistently dialyze patients for a fixed amount of time. By contrast, the majority of dialysis units included in the USRDS data are for-profit satellite dialysis units, which employ fewer personnel per dialysis run, generally employ less highly skilled personnel (e.g., technicians, compared with registered nurses), and have historically offered shorter dialysis treatments. 9, 10 Indeed, a recent study demonstrated a lower rate of rehospitalization in not-for-profit units compared with forprofit dialysis units, which may represent differences in the quality of care. 11 On a similar note, the affiliation of dialysis units with hospitals may be an important factor in the lower rehospitalization rates in Canadian dialysis units compared with those in the United States. This may occur through a number of mechanisms, including the improved transmission of discharge information via shared informatics, hospital-physician continuity of care, and improved access to healthcare resources including specialists in the outpatient dialysis unit. Unfettered access to hospitalization information by way of shared information technology and timely communication of discharge summaries has been demonstrated to improve clinical outcomes primarily by eliminating an important lag time in which lapses in care may occur. [12] [13] [14] Similarly, hospital-physician continuity of care has been demonstrated to reduce rehospitalizations. 15 Familiarity with the hospital course allows follow-up physicians to determine therapeutic effectiveness and identify complications of hospital therapies or procedures. Because patients are often discharged from the hospital with problems that are improving but not yet resolved, if a physician knows that a particular patient was worse when he or she was admitted to hospital, they would be less apt to interpret a patient's current clinical conditions as a deterioration, thereby possibly preventing rehospitalization. Finally, the close proximity of the outpatient dialysis unit to the hospital may permit greater access to healthcare resources such as specialist consultation during outpatient hemodialysis treatment, which may allow more timely institution of therapies, thereby potentially preventing clinical deterioration and subsequent rehospitalization. Despite the potential benefits of hospital-dialysis unit affiliations in Ontario, rehospitalization rates among patients receiving maintenance dialysis are still almost twice as high as in the general population (8.5%), which may hint at a broader failure of the discharge process owing to lapses in communication between the discharging hospital and the receiving hemodialysis unit. 16 In our study, 40% of hemodialysis recipients had their index hospitalization in the same facility as their dialysis unit. This may have led to discontinuity in the timely transmission of important discharge information from the hospital to the dialysis unit. Because patients generally require dialysis three times per week, they often visit their dialysis facility within 1-2 days after hospital discharge. Failure to provide timely access to information concerning changes to the patients' dialysis prescription, medications, and underlying healthcare issues may impede the ability of the dialysis unit to provide high-quality and appropriate care.
The high rehospitalization rates among patients receiving maintenance dialysis in our study is also surprising considering that patients on maintenance dialysis are observed for several hours, typically thrice weekly. Indeed, early and sustained follow-up after hospitalization has been shown to decrease rehospitalization rates across a spectrum of conditions. 17, 18 This benefit is hypothesized to manifest primarily through the improvement of the transition of care from the inpatient to outpatient setting. Specifically, early follow-up should improve the level of attention to pressing health conditions that prompted hospitalization-a potential benefit if problems are few, but a potential problem where problems are many and more than one or two of these problems require coordinated care with non-nephrologists. Early follow-up also allows for the detection of signs and symptoms of disease and timely intervention in an outpatient setting before rehospitalization is required. Indeed, a few small studies have demonstrated that early interventions such as hemoglobin monitoring and erythropoietin dosing changes for patients receiving maintenance dialysis after hospital discharge are associated with a decreased risk for rehospitalization. 19, 20 Although early follow-up may represent one piece of the puzzle in mitigating rehospitalization, the most effective strategy is likely for the hemodialysis unit to possess the capability to deal with intercurrent illnesses in the unit itself. This is challenging in light of the large burden of comorbid disease experienced by patients on dialysis, compounded by their heightened susceptibility to developing new impairments during hospitalization, their increased vulnerability to illness after discharge, and the setup of modern dialysis units. It is plausible that a combination of these factors may negate the benefits of early and sustained follow-up. As such, the dialysis healthcare team may not possess the resources, expertise, or ability to manage all of the medical issues of their patients receiving maintenance hemodialysis in an outpatient setting, which may necessitate an emergency department referral and/or hospitalization.
In line with previous studies, approximately 80% of rehospitalizations in our cohort were for reasons different from those responsible for the index hospitalization. 2, 21, 22 This finding has been ascribed, in part, to the development of a "posthospitalization syndrome," which is a generalized vulnerability to illness among recently discharged patients, many of whom have developed new physiologic and psychologic impairments both during and after hospitalization. 23 Given hemodialysis patients' multiple comorbid conditions and complex healthcare needs, they are particularly vulnerable to the posthospitalization syndrome. Indeed, studies have demonstrated that a multifaceted, coordinated approach between the inpatient service and outpatient specialists reduces rehospitalizations by addressing not only the acute illness leading to the initial hospitalization but also risk factors for the posthospitalization syndrome. 24, 25 As such, close coordination between the inpatient team, dialysis unit, and nephrologist is paramount. For example, during the initial hospitalization, the inpatient team should not only focus on the urgencies of the acute illness, but should also seek to promote health actively by strengthening patients and contributing to their physiologic reserve. Once the transition is made to the outpatient setting, the dialysis unit and nephrologist should frequently assess patients for changes in their clinical condition as well as apply interventions aimed at promoting practices that reduce the risk of delirium and confusion, emphasizing physical activity and strength maintenance or improvement, and enhancing cognitive and physical function, all of which may decrease the risk for rehospitalization.
Novel to our study is that we also assessed the use of emergency department resources after hospital discharge and found that almost one-quarter of hospital discharges resulted in an emergency department visit within 30 days of discharge, the majority of which were treat-and-release types of visits. There are a few reasons to explain our findings. First, dialysis units may be using the "path of least resistance" and referring patients with acute and subacute or chronic illnesses to the emergency department, even if the medical issue at hand can potentially be dealt with in the dialysis unit. However, a minority of emergency department visits (,10%) were for conditions that could be realistically managed in the dialysis unit (e.g., hyperkalemia, heart failure, or vascular access issues). Second, the high rate of treat-and-release emergency department visits may be representative of the complexity of dialysis patients and the inability of the dialysis unit to provide monitoring and management of a number of acute conditions such as chest pain or an acute abdomen, which require specialized monitoring and testing that may be beyond the capability of an outpatient unit. Third, the quality of care in the dialysis unit may be poor in the period after hospital discharge, thus contributing to lapses in care, medical errors, and higher emergency department usage. Studies have demonstrated that nephrologist visits occurring in the days and early weeks after hospital discharge may be of particular benefit in reducing rehospitalization. 26 Despite this, a recent study of variation in visit frequency found that patients who were recently hospitalized were 2% less likely to be seen four or more times than patients without a recent hospitalization. 27 Moreover, the depth of interaction may also be important, as demonstrated by data from the Dialysis Outcomes and Practice Patterns Study, which found that patients experienced improved survival when their providers spent more time conducting face-to-face visits at the outpatient hemodialysis unit. 28 Fourth, given the time constraints of dialysis, patients may be using the emergency department as a surrogate for their primary care provider. Finally, some dialysis shifts occur during the evenings or on weekends, when access to medical support staff may be limited, thereby necessitating referral to the emergency department. Indeed, studies have demonstrated the "weekend/after-hours effect" and its negative effect on timeliness of care and mortality. 29, 30 Nevertheless, further work is necessary to determine the optimal role of the emergency department in the care of patients receiving dialysis.
Our multivariable model demonstrated several patient characteristics that were associated with an increased likelihood of a 30-day acute care event, including increasing age, greater number of hospitalizations and emergency department visits in the 6 months before admission, greater comorbidity, and intensive care unit admission during the index hospitalization. These variables are markers of more complex disease and their association with rehospitalization and emergency department visits is well described among different patient populations. 31, 32 Practically, our confirmation of predictors of rehospitalization may allow for the derivation and validation of a predictive model or decision rule. Such a model could not only be used for gauging the quality of care, but could also help discharging hospitals and dialysis units "flag" patients at high risk of rehospitalization. This would help facilitate the implementation of important predischarge planning protocols and support arrangements, including patient and family education, provider continuity, and home visits, all of which have been demonstrated to decrease rehospitalization. Moreover, alerting the home dialysis unit to patients at high risk of rehospitalization would allow dialysis providers to focus more resources on these patients, including conducting more frequent physician assessments. Indeed, a recent study demonstrated that additional provider visits in the dialysis unit in the month after hospital discharge reduces 30-day rehospitalization and improves survival time. 26, 28 Our study should be viewed in the context of some limitations. First, the study sample was limited to Ontario and nonprofit, incenter dialysis units. Although there are some aspects of the healthcare system that are unique to Ontario, our findings are still generalizable to other jurisdictions, because patients on maintenance hemodialysis possess a number of similar health-related issues that transcend geographic boundaries. Second, we focused only on acute care hospital episodes. As such, we did not include visits to urgent care centers or walk-in clinics, which may have underestimated the use of healthcare resources after hospital discharge. Third, although we were able to identify the principal causes for rehospitalization and emergency department visits, we were unable to determine the processes that led to these events; therefore, it is unclear whether these events were the consequence of lapses in care in the dialysis unit, were attributable to the discharge process, or were because of the complexity of the patient and were unrelated to quality of care. Finally, as with any large healthcare database analysis, limitations related to the use of claims-based data have the potential for errors in misclassification of conditions and encounters. However, the databases used in our studies are highly accurate and have been used in a number of studies. [33] [34] [35] Our findings have important implications. First, by highlighting the magnitude of the problem, we provide a rationale for further study on the determinants of rehospitalizations and the optimal role of the emergency department in the care of chronic hemodialysis recipients. This is paramount, given the renewed interest in performance measures for dialysis patients and the financial implications that will accrue with implementation of such measures in funding formulas. Second, aside from the development of predictive models for risk stratification, our findings also highlight provider and systems issues that may be optimized to mitigate the high rehospitalization rate among patients receiving maintenance hemodialysis. For example, improvement in the coordination between inpatient and outpatient care through physician continuity, a greater emphasis on mitigating risk factors for posthospitalization syndrome during the inpatient stay and after discharge in the dialysis unit, and an increased emphasis on the sharing of information technology between hospitals and dialysis units may all contribute to improving the quality of care of dialysis patients. Finally, the high 30-day mortality in our cohort highlights the fact that many hospitalizations may herald impending death. Although efforts should be made to identify potentially avoidable postdischarge deaths, the hospital stay may be the appropriate venue to discuss end-of-life issues and revisit the patient's philosophy of care.
Patients receiving maintenance hemodialysis who are discharged from an acute care hospital experience exceptionally high risks of rehospitalization, emergency department use, and death within 30 days. The striking rates of these events demand further efforts to identify the determinants of adverse outcomes during the vulnerable period of transition from inpatient care to the outpatient dialysis unit. Ultimately, by modifying processes of care that contribute to higher rates of rehospitalization, emergency department visits, and death, patients and the medical system will benefit by improving patient care and outcomes (including health-related quality of life) and moderating costs.
CONCISE METHODS
Setting and Study Population
We used population-based linked administrative healthcare databases for all of Ontario to identify patients receiving maintenance in-center hemodialysis, who comprise the vast majority of patients receiving hemodialysis (90%) in Ontario (8522 total in Ontario as of September 2013). 36 Ontario is Canada's most populous province, with .13 million residents. All Ontario citizens are insured for physician services, ambulatory care (including dialysis), and in-hospital care by the Ontario Health Insurance Plan.
We identified all adult patients aged 18-105 years receiving maintenance in-center hemodialysis who were discharged alive after a hospital stay for a medical indication between January 1, 2003, and December 31, 2011. When a patient had a single hospitalization during the period of interest, this became the index hospitalization. When a patient had more than one hospitalization, we randomly selected a single hospitalization and designated it the index hospitalization after applying our exclusionary criteria. We utilized this strategy to abrogate the need to account for dependent observations in the analysis.
We excluded all hospitalizations in which patients withdrew from dialysis or died during the index hospitalization. We also excluded hospitalizations in which patients were on another dialysis modality (e.g., peritoneal dialysis or home hemodialysis) 90 days before the hospitalization or had received a renal transplantation in the 90 days before the hospitalization. Hospitalizations during which patients changed modality (e.g., hemodialysis to peritoneal dialysis), underwent kidney transplantation, or withdrew from hemodialysis in the 30 days after discharge from the hospitalization were also excluded. To ensure that we captured only medical hospitalizations, we excluded hospitalizations in which patients receiving maintenance in-center hemodialysis were admitted for surgical, obstetrical, or psychiatric services. We also excluded all elective index hospitalizations.
This study was approved by the research ethics board at Sunnybrook Hospital in Toronto, Ontario, Canada, which waived the need for patient-level consent.
Databases
We linked Ontario population-based administrative databases held at the Institute for Clinical Evaluative Sciences (ICES) to identify all patients receiving maintenance in-center hemodialysis discharged from Ontario hospitals and to determine postdischarge hospital use, including emergency department visits and rehospitalizations. Prevalent patients were identified using the Canadian Organ Replacement Registry, which captures the incidence, prevalence, and dialysis treatment changes of .99% of patients receiving maintenance dialysis in Canada. 34 Information on all hospital admissions was obtained using the Canadian Institute for Health Information Discharge Abstract Database. This database contains the encrypted health card number, date of admission and discharge, and up to16 diagnoses in the International Classification of Diseases, Ninth Revision (before 2002), as well as 25 diagnoses in the International Classification of Diseases, 10th Revision (from 2002 onward). Emergency department visits were identified using the Canadian Institute for Health Information National Ambulatory Care Reporting System, which contains detailed diagnostic and procedural information regarding all emergency department visits in Ontario. The Ontario Health Insurance Plan database contains records of all physician claims for outpatient and inpatient services, including a service date, procedure performed, and a single diagnosis. The Registered Persons Database contains healthcare identifiers for all eligible individuals, age, sex, and date of death. Admissions to long-term care facilities/nursing homes and rehabilitation centers were reported in the Continuing Care Reporting System and National Rehabilitation System databases, respectively. disease, cancer, chronic liver disease, and peripheral vascular disease) in the 5 years preceding the index admission, the Charlson comorbidity index 37 in the 3 years preceding the index admission, and the number of hospitalizations and emergency department visits in the 6 months preceding the index admission. We also determined the length of time that each patient was on hemodialysis before the index admission, as well as the characteristics of the index admission, including the length of stay and the receipt of mechanical ventilation, the latter being a validated marker for intensive care unit admission. 38 
Outcomes
We followed each eligible patient after discharge from the index hospitalization for 30 days to assess for the frequency of the following: (1) all-cause rehospitalization, (2) emergency department visit (consisting of a visit to the emergency department that resulted in a rehospitalization, or a visit to the emergency department that resulted in a discharge from the emergency department [treat-and-release visit]), and (3) death. Individuals were eligible for multiple outcomes within the 30-day time period (i.e., individuals could be seen in an emergency department and discharged home, then rehospitalized at a later date within the 30-day period).
Reasons for Rehospitalization and Emergency Department Visits
We described the patterns of diagnoses at the index hospitalization, rehospitalization, and treat-and-release emergency department visit by identifying the five diagnoses that accounted for the largest number of index hospitalizations, as well as rehospitalizations and emergency department visits, using the first three digits of the most responsible International Classification of Diseases, 10th Revision, code.
Statistical Analyses
Baseline characteristics of the study participants were summarized using descriptive statistics. Continuous variables were expressed as the mean (SD) or median (IQR) and categorical variables were expressed as a percentage. Covariate balance was measured by the standardized difference, in which an absolute standardized difference .10% represents meaningful imbalance. 39 We used cause-specific hazards modeling to estimate the risk of rehospitalization compared with not being rehospitalized within 30 days, censoring for death. 40 This model included clinically important variables, including age, sex, number of hospital admissions within the past 6 months (from the index hospitalization admission date), number of emergency department visits within the past 6 months (from the index hospitalization admission date), Charlson score, type of hospital (teaching versus nonteaching), time on hemodialysis, the length of stay of the index admission, the receipt of mechanical ventilation during the index admission (as a surrogate for an intensive care unit admission), index admission to a hospital where the patient undergoes dialysis, and the site of care after discharge (community, nursing home, or rehabilitation facility).
Repeat hospitalization events were examined using Cox regression analysis for recurrent events, accounting for the possibility of multiple rehospitalizations occurring over the study period in the same patient. 41 We compared baseline characteristics using SAS software (version 9.3 for UNIX; SAS Institute, Cary, NC). All analyses assumed a twosided, type I error probability set at 0.05.
